Fifteen species of digeneans are reported from the waters off the islands of the Outer Hebrides, off north-western Scotland. Trifoliovarium allocytti comb. nov. from Neocyttus helgae is described, figured, and reported for the first time in the northern hemisphere. Brachyenteron helicoleni sp. nov. from Helicolenus dactylopterus is described and considered distinct from other species in the genital pore being at the level of the pharynx, the relatively narrow caeca, the vitellarium being mainly at the level of the ventral sucker and the anterior hindbody, the posteriorly situated, oblique testes, the small amount of post-testicular uterus, the small, delicate cirrus-sac and the large eggs. Derogenes varicus and Lepidapedon arlenae are reported from Caelorhinchus labiatus and Paralepidapedon williamsi is reported from Cottunculus thomsoni for the first time. Steringovermes notacanthi and Prodistomum priedei are reported from off Scotland for the first time. The reports of Derogenes varicus at 1,800 m depth and Zoogonoides viviparus at 1,000 m are deeper records than have previously been published.
Introduction
It is said that more than 99.9% of the ocean has not been sampled (see, for example, Henderson 2003) . This is certainly true for the parasites of deep-sea organisms. Bray (2005) made the bold statement that the 'life cycles, host relationships, distribution and zoogeography of deep-sea parasites have not been studied'. In this paper we contribute to our knowledge of the deep-sea digeneans of the north-eastern Atlantic Ocean by reporting on the worms found off the Outer Hebrides islands off the north-western coast of Scotland. One species is considered new and some of these records are new for this general locality, in particular one species for which we present the first report in the northern hemisphere.
Materials and methods
Material was collected on RV Scotia of the Fisheries Research Services in autumn 2004 by R.K. Digeneans obtained from freshly killed hosts were washed in saline solution. Most were fixed in hot 4% formaldehyde for morphological studies and some were fixed in alcohol for molecular study. The material fixed for morphology was stained by carmine and mounted as permanent slides in Canada balsam (Scholz and Hanzelová 1998) . Measurements were made through a drawing tube on an Olympus BH-2 microscope, using a Digicad Plus digitising tablet and Carl Zeiss KS100 software adapted by Imaging Associates, and are quoted in micrometres.
Abbreviations: IPCAS -Institute of Parasitology, ASCR, Èeské Budìjovice; BMNH -The Natural History Museum, London; USNPC -The United States National Parasite Collection, Beltsville.
Family Lecithasteridae Odhner, 1905 Subfamily Trifoliovariinae Yamaguti, 1978 Genus Trifoliovarium Yamaguti, 1940 Trifoliovarium allocytti (Tkachuk, 1979) comb. nov. (Figs 1  and 2) Syns: Lecithaster allocytti Tkachuk, 1979; Pseudolecithaster allocytti (Tkachuk, 1979) Aleshkina et Gaevskaya, 1985; Pseudolecithaster neocytti Korotaeva, 1982 Description: Based on 9 wholemount specimens. Body fusiform, widest in anterior hindbody at about level of testes, 1, 778-3,972 × 491-1,258 (2,657 × 826) (2000) made a cladistic study of the lecithasterid subfamily Trifoliovariinae and found that, in their poorly resolved phylogeny, the genus Trifoliovarium was paraphyletic. Gibson (2002) , using Bray and Cribb's results, considered that the genera Cladolecithotrema Ichihara, 1970 and Pseudolecithaster Campbell et Munroe, 1977 are synonyms of Trifoliovarium, but made no new combinations. This conclusion is accepted here, but is pointed out that in species of the former two genera the vitelline lobes may be branched distally.
Bray and Cribb (2000) included a key to the species of the subfamily Trifoliovariinae and the present specimens fit easily into T. allocytti. The two species which were previously considered to belong in Pseudolecithaster, T. allocytti and T. antimorae (Campbell et Munroe, 1977) comb. nov., are distinguished from the other Trifoliovarium by being found in deep-sea teleosts. They are similar, but differ in the shape of the pharynx and the seminal vesicle. T. antimorae is known only from the gadiform morid, the blue antimora Antimora rostrata (Günther, 1878) in the north-western Atlantic Ocean Munroe 1977, Campbell et al. 1980) . T. allocytti has only previously been reported in southern hemisphere waters in the oreosomatids, the warty oreo Allocyttus verrucosus (Gilchrist, 1906) from Agulhas Bank, south-eastern Atlantic Ocean (Tkachuk 1979, as Lecithaster allocytti) and the spiky oreo Neocyttus rhomboidalis Gilchrist, 1906 from the Tasman Sea (Korotaeva 1982, as Pseudolecithaster neocytti) . These two forms were first considered synonymous by Aleshkina and Gaevskaya (1985) . This is apparently the first report of this species in the northern hemisphere. T. allocytti is, therefore, a widespread species found only in deep-sea oreosomatids.
Our specimens are relatively narrower than those described by Tkachuk (1979) and Aleshkina and Gaevskaya (1985) (width 25-36% of body length vs about 43-45% and 43-48%). This is a striking difference, but may be due to flattening, which may also explain the apparently relatively smaller size of the ventral sucker in our specimens (length 12-14% of body length vs about 19%). Korotaeva (1982) did not compare P. neocytti with T. allocytti, and her specimens 170 OEl¹ski Digeneans from deep-sea marine fishes from the antipodes have a more similar body shape to ours (width about 29-37% of length). There seem to be no other major differences in the dimensions of these worms, although our worms tend to be smaller than those previously found. At our present state of knowledge we are happy to concur with the conclusion of Aleshkina and Gaevskaya (1985) that these features are not sufficient to distinguish T. allocytti and P. neocytti and, therefore, not sufficient to distinguish our specimens.
It is striking that in this species ovigerous worms are of distinctly different sizes. It seems to be a particular feature of hemiuroids that they continue to grow after they mature. In this case the smallest worms are less than half the length of the largest, but the ratios vary much less. Discussion: We have been unable to find a description of a similar worm and, therefore, feel justified in describing this form as a new species based on three specimens. We have utilised the key in Bray (1987) . The caeca are rather narrow, and do not reach far into the hindbody; certainly nowhere near to the testes, which are particularly far posterior in this form. As this contrasts with the condition of the caeca reaching as far as the testes, we are able to identify this worm as a member of Brachyenteron. The key to species in Bray (1987) shows that B. helicoleni sp. nov. is closest to B. pycnorganum (Rees, 1953 ) from species of the wolfish genus Anarhichas in the northern Atlantic Ocean (Rees 1953, Bray and Gibson 1986) . The features it shares are the genital pore at the level of the pharynx and the sucker-width ratio of about 1:2. It differs in many ways, including the slightly longer, narrower caeca, the vitellarium mainly at the level of the ventral sucker and in the anterior hindbody, the lack of a tegumental pit on the posterior lip of the ventral sucker, the more posterior, obliquely situated testes, the small amount of post-testicular uterus, the smaller, more delicate cirrus sac and distinctly larger eggs. B. helicoleni appears to lack tegumental spines, a condition that has been reported elsewhere in this genus. B. japonicum Machida et Kuramochi, 2000 is, as far as we are aware, the only species in Brachyenteron described subsequent to Bray (1987) . It is from the Japanese halfbeak Hyporhamphus (as Hemirhamphus) sajori (Temminck et Schlegel, 1846) off Japan (Machida and Kuramochi 2000) and differs from our form in having a protrusible ventral sucker, shorter caeca, the genital pore at the level of the oesophagus, shorter eggs and other features.
The opecoelids Pseudopecoeloides vulgaris Manter, 1934 , Opecoelina helicoleni Manter, 1934 , Helicometra fasciata (Rudolphi, 1819 and Anomalotrema koiae Gibson et Bray, 1984 , the derogenid Derogenes varicus (Müller, 1784), the hemiurids Dissosaccus laevis (Linton, 1898) and Ectenurus lepidocybii Yamaguti, 1970, the acanthocolpid Stephanostomum cesticillum (Molin, 1858) and the bucephalid Prosorhynchoides arcuatus (Linton, 1900) have been reported from Helicolenus dactylopterus, but we can find no record of it harbouring a zoogonid (Manter 1934 , Orecchia and Paggi 1978 , Szuks 1981 , Gibson and Bray 1984 , Aleshkina and Gaevskaya 1985 , Kim et al. 1990 ).
Conclusions
Our observations emphasize that there are still new taxa to be found in the deep-waters of the north-eastern Atlantic Ocean, one of the best examined regions for digeneans. In addition to the new species of Brachyenteron, three species have not been previously reported from the Atlantic Ocean off north-western Scotland. Trifoliovarium allocytti is the most striking new record as it is from a new host species, Neocyttus helgae, and Steringophorus pritchardae (Campbell, 1975) from the northern hemisphere for the first time. Steringovermes notacanthi was known only from its first finding in the Porcupine Sea Bight (Bray 2004a) . Prodistomum priedei has also been reported from the Porcupine Sea Bight/Goban Spur region Merrett 1998, Bray et al. 1999) and from off the Faroes (Krie 2000) . The remaining species have all, therefore, been reported from the deep waters in the region to the north and west of Scotland and all but three fully identified species have been found in these hosts before. The exceptions are Derogenes varicus and Lepidapedon arlenae, which have never been reported from Caelorhinchus labiatus and Paralepidapedon williamsi which has been reported only from the polar sculpin Cottunculus microps Collett (Bray and Gibson 1988) . Derogenes varicus has been reported elsewhere in Caelorinchus species (Bray 1995) . Lepidapedon arlenae was known from only Trachyrinchus spp. Gibson 1995, Bray et al. 1999) . Our new observations add to our knowledge of the bathymetry of digeneans as summarised by Bray (2004b) . The particularly striking new observations are the finding of Derogenes varicus at 1,800 m depth and Zoogonoides viviparus at 1,000 m. These species are considered shelf forms, which move over the shelf break occasionally, but not into very deep water. D. varicus is a very widespread marine teleost parasite and may well represent a species complex. Of the recognised deep-sea species most of our reports lie within the known depth range, but a few extend it marginally. The shallowest previous reports of Steringophorus margolisi, Lepidapedon sommervillae, and Prodistomum priedei were 1,754 m, 1,050 m and 557 m, respectively, and the deepest previous report of Panopula bridgeri was 1,030 m. Our knowledge of the bathymetric distribution of marine fish digeneans remains scanty and none of these observations is particularly remarkable.
